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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flexible wiring 
board in which no void occurs in via conductors. 
SOLUTION: In this flexible wiring board, a first front- 
surface conductive layer 1 3 and a first rear-surface 
conductive layer 12 are connected to each other by 
filling up a first via hole 15 by successively growing a 
first bottom-side conductive material 16, a first 
intermediate conductive material 18, and a first top-side 
conductive material 19 in the hole 15. Since the 
conductive materials 16, 18, and 1 9 have thin 
thicknesses and their aspect ratios at the time of 
forming the materials 16, 18. and 19 become smaller as 
compared with the case where the whole first via hole 
1 5 is filled up with one conductive material, no void 
occurs in the materials 16, 18, and 19. Since the via hole 
15 is filled up with the void-free conductive materials 16, 
1 8, and 1 9, no void-derived connecting defect occurs 
between the first front- and rear-surface conductive 
layers 13 and 12. 
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(54) mm<o^m 7W^r->:/)i«iiis«<o«jfcSrttRr/7U'+->:/;i«il»SS 



(57) [3I«5>1 

^loeri srtSfic, ^i<7)/S®ffli«« 
ww-ie, »io«»>iBj«m*tfl-i 8®.u'?si«o«iHffli3J 

mL. mi <ommmm.m 1 3 1 ^ i (Dmrnmrnm 1 2 1 

«:««El,rv»^,o ^ 1 OJg®1lj^S*tfl- 1 6 > ^l<7>* 
1 8 1 <0«11fl!S^*t!ft 1 9 Jiv^-f 




' UrieiSi w«iS^I!:mSSUfll^rfB»lO'>t-^7-^;^AS• 
^m.mtmmm i <o«®ia^m*i-*i-i: ^-g-tr » i n^m 
m 1 o^- X 7 <r>^m^xfmum i wjg®fli^« 

t-ti,mim 1 xi±w*]S 2 cov»-f n*- 1 miXLnv v 
J: »)mfe» 1 <r)f£mn^MM^^m^^^^ t imsc 

tiri> mim 1 75S»*« 3 (7) v>-f 1 «|E«<o 7 p 

lffif*:« 5 1 flSrieil 1 o«®^«xe{±s S»*<)o # {c 

J: OflJie^ 1 c7)*M«!^li#«?rfiKR?*'&^ t Sri^gfc 

i>mim. 1 5 ov^-r 1 sib«<07 v 

(C/ 5^ - - >- f * Xe *-r ^ 1 75mW*« 6 

[if 8 ] < 2: ^KnEm 1 <r>0m%w.mm<r)^m 

2 o^- ;^ 7 -f ;w A (O^ffilcSI 2 o^BSSf i-J^^ 

i-*xet. 
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iitfB» 2 <o«iinlSSJBao'«trie» 2<o^-;^7-f^uA* 
ii*T^«©:ffM-r^X«t, 

/£fiiJ5t«X«t, 
• iP''«:< t <)»2oifrF«iSPtcif2<o4'ra^a*t#^fiS;ft 
SHir. mum 2 OJ^iiiffl^«*i-**i: «rfB«e 2 O^iSSS 

w mt^m.%mz^m.iri>m2(0'¥m^mT.mt. 

«rfBfg2 0lfri*98PS:^«?-»*:*l»2oas?E«X 

9 1 mum I. m2 nmrnm^mMm. mum 
1, m2<n^fRmmM^Rxfmi. m2<n^mm^fiM 

M»*3a 8 cr)v>-fn;4- 1 :®|B«0 7 v7';UEi||^ 
20 Ol it6«:tt#5^*»t>^^^-X7-f 

«riB^- ^ 7 ^- ;w A co«® icEfi $ fifzim^nm t . 

ffi*^^> mu\£Tp^uxn^-t^mu^-:^y -< A'^<r) 
«ffiS.i>*«5rlB*&Mflii«m*J-«<o«®{CB:or, Efi$tv 

y'c^t'Sr^at-t'&W*^! OIB«<0 7W#v7';l-E«| 
7W*->7';i/Ejg|««o 

[0001] 

mL<ot&mumRu'y w ^ -> r ;i^Eii^« ic m l , # 

/cEiS^rao^^oac^UH-f^o 

lo 0 0 2] 

50 1 0 0 0 3 1 7 v^i^yn^mmmni. mmcm 
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10 0 0 4] ■€-O-o<0:frfti: Lr, m»Hi)o#at,;j: 

Tv^So EI3 47!rM03 9{±, ^(OXmirmirmmmX' 
[0 0 0 51 t-f. «?S^O^JS?SOft®(C^>W 5 K 

-So -eof*:. -:^o^«?gS®(cpET(.+''j J^^^>• 
-7.7 -i iUUiTFiLxay). 12,11 3<i~tfc 

<o^jiji*-e^X'rtL^LTv^io X, ?*-f-i 1 4Ji+-v 

[0 0 0 6] 'j>;v»T% ^-V UT7-< ^UA 1 1 Aii^M^ 
iiTv»irv»fflJ<0^?Sl 1 3 mT-ca®ffl0^iR«t 

JS?Sl 1 3<"<-;^7'f 1 1 lim^^ft. z.ixh 
^rWaur, ^■v'JT7-f 1 1 4**3^«$iifcfl<D 

#JS?SaiLT-C«M«<7>^JS?&tfi;i-^o ) 1 1 2 t-C« 
•fi,\£T\ 1 5d^}i^^$tt-5.o -E-O^fc,^. -1:13 3 5 tc^ 

[0 0 0 71 Lrer i i 5*^fi6:?tty'c'<-x7 
^;i-A 1 1 1 tii^L^v^mwjK+tcMit, mi-^ttn 
nw.twmm<r>^mi 1 2 tostciSssmiESreptiDi- 

4'<0^-^l 1 etC^-To atO, «fflfll<O^JR?gl 1 3H 
StlSffllO^JS?g 1 1 2 t (±^jS!l!<04^.tc* t) , fS&i)^ 
Enini?ttrv^!tvv<o-e> ^Mlii<o^JK?i 1 1 stcii^^ 

10 0 0 81 ^(Ti'immm^L. «®*tiH-i 1 6*»e 

7 1 1 5l*3a5U^«?*v/c^U, 5Sffi«Oife]R?S 1 1 3 

ueitti-'&t, «®fflio^Js?gi 1 3(±-f^^m*t»i 

1 6Sr^LT«EfflO^Jg?Sl 1 2{c«^$tt.&„ -f-S 

i:Stsffl<o^;S?ii 1 3ic<>mm:4«enjn$ix.&<oT% @ 
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3 7i;g51-J:.-5tc, «BffllO^«»l 1 3«®(c<>^^ 
®fflI<7>^JS?Si 1 3**«m*t#i 1 er-^^irtsa? 

«:ia3 8Ug^1-« Z<r>iimx. ^-7.7 ^ A'Al 1 lO 
««l::-?-tt-?tt?KfiS;$tLf^ifeJR?gl 12. 1 I 3I±, c 

u^i 1 6sy-*«M«<o^jR?si 1 3imm<7)^<f-> 
{z/^f-->irLximmosi.^miw^fS.L. ^<om. 

10 ++'J77'f 1 1 4 SrfllSILx «M1S3<^^Jl?iil 1 
2 *^S<0-'<^'->tc^tJ'-^>^^L-C«B<il«OE«l® 
«r5B«-r-?.Ct»cJ: 0 3 9ff)lttf^l 0 lic^-rj:9 
«r7U+->7';UE«l««*»J^fiE?ii-5o 0*. ?9F-f-l 2 
0(±*Kffll<oE^S*-^Lri5i), ?9=-f-l 2 ll±«®ffill 
tOEISet^LTi/'-So 
[0 0 0 91 L*-L^J**lc>, *»*».5S^:^ffitCi5V»T 
(i, tf7 1 1 5l4«^3K«StLTiJ»), ^lf7 1 1 51*9 

ux-&mi-i,^mumi 1 6{4J*;-t;fiK«-r.5.i:j±is<b 

irv^/c*:>, Jy.T(C^-t-i-7^rPp^®**^i:-5.o 
20 [0 0 1 01 -r^*?*,, 114 OU^f J:-7t::> — «Otf 
7 1 1 5il*JT-^g-r^^m*t*4l 1 6**, flfcOe*7 1 

1 52rto«^#m^s®fflco^s?gi 1 3i,zmm-tz 
mizmmm<o^mi^i i stcs/stL-cLS d -eo^ 

1 3*ffi*^'p'{)04 nzm-r X d izm^ 

oizm-to «ffiffi!<o^jg?ii 1 dtmmum 

1 1 6 i:**«ttLt-v»-Se7 1 1 5tF*3-e«±, ^7 11 

5iC7>ffi9M{ceg-t-5.«»SP^l 8 Od-ib^G^^^tfl-l 

30 1 6 **fis:ft**i&* ■fifcco e7 1 1 5 2 rtep-eii, « 

V»o ^ntzif). #^7 1 1 5i, 11 52<?)W-C^«*t*l- 

1 1 6(r>^mzT>y<y>:^^f±Ci,o t<r)mm. BKft 

3&*JS^•C«li!l!fi^J^l 8 0***-&e7 1 l 5i<Ortgf7&*0 

4 2tc^-fi:9(C^^U5fe«$*fC<>. «))!feS|5^1 8 0 

co^v^tr7i 1 5 2rtSp-eii#m*i-iH-i i 6****;— 

5*1^, -e-<0fe^Vf7 1 1 52|^S|51C^*V Kl 4 07j*Ji^ 

^^ttr Liv^ *«<0EillS 12 0,121 <o^x-m 

40 [ 0 0 1 1 1 

^ v7';l'7-< ^A^rirU}K^$*i.y::^7;^'<^' hJtotr 
7tc^m*f«-3E«?-ti-, 7^;UAg*c7)E^S^e^-r 

;&i^fc, e7rtgi5-eo«^;^A^ff**^l:^:v>ft^|^^^^t 

[0 0 12] 

tc, tt*ail2«<7>5IWl±, 7W^v7';VEi^*«OSi' 

50 ji:^ffiT-abor, itei»i4*tfl-*»<bi.s^i <o^-^7'f 
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J 

"xgt, «rfiB#^liokrro)Saf»ffii-*»i<r)«® 
# V r;neigi^o»s:^ft-e* o r. «rgEfe i o«f IB 

» 1 <0^Sffl5^«XS{i. B«i«> o § J: •) iiiriB» 1 Ojg 

1 o«M3is«xsii, m»«:)o u i ») sjgBie i o^is 

«<0|&?g<±. K*«17!/M^*«5 0v>-rtl;{i^iaiS© 

o^iii^«xeomtc, iiirffiigio^is«Be«ui«r»< 

•r^XeSr^-r^C: t ?-#gii:1-io ffi««7ie«<0^ 
«E«l««:m^SO/<^'->l^>'<^'-->^^-t-5Xe«:* 40 

m'BiXfmzm2<n^-xy ^ tmu^xff) 
^mmmsMm^z t -om-r * » 2 o -s 
xst. «rfe#»2<7)eT<ojisSCTSHi-r-5.^2<o$iB 
iffl««*tfl-o«®tc, m^s.m2<r>m.m^mMtX'iS:mi^ 

^;v^e«<Ogg$t-e, ^2 0/i5iS1B#m««-S:4£«?* 50 
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i>¥i2<r>m&%W.xnt. OfU<tiim2<r>\£7P^U{z 

^2<r>^WimnM^^^9:^'t. miiy^2<r)m.mm^^. 
Mmtiiits.m2<r>ummmM t i'^%mz^m-rz>m2 
<r)^m%w,TMt. Mie»2<oif7rtacu^2<^«®ffl 
mimm^^^-^. mm2o\£mu^%m^-t!b 

^mttfl-SJ^fSK «2<7)SM1iI#^^iH;H±, v>-ftii{) 
$ tt/cftffiS^S t . Wie-^-^^-f ;uAco«®t-EE 

±t-ttfi L. ttriB«®ffl3¥m*t#tfljf assess 1 1 

lfe|go^?gti, 0feKO7W + ->-7';i-Eigl^ 

::i:^:1fgtti-^„ fflf^J* 1 2fB«<0^gg(4. 9 

7is»*a 1 1 ov>-f 1 «iei£o 7 u# -> y>\^^m 

[0 0 131 *^?^07P^vr;uElllfe1S<o$gii:^!* 
(cJ:KJf, » 1 o<ga5^«Xig-c, »i<r)trr*-<9»ffi 

i-^^i<o«®^ss«ffid-e>, mi<r>\£mmz^ m 
i<7)\£7^si^i^m^-ttzm-ki,zitLx^(r>mmim< 

[00141 ^^cv^-e, |g 1 04'M5E«XS-C, » 1 

®*me<os®. mi<7>\£Tmux'niii-r^mi(r>^- 

■C% »10«®1ll«m#»t?l»loeT4:5fe«L, ^1 
tSl<0«®1ffl^m*tfl-t«:^tf»10*ffiaiEi^ 
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' 10 0 15] ClOidtC^ »l<oe7l±, Kj>»I*9SC 

-So 

[0 0 161 «J*>N *5l??O7U#->7';Hejgl««<0iS 

^l<0VfTrtg|5-ej|m-r^.»l<0'<-X 

T. ?gfl<o«t»IBJ««*tiR-«-fi!t6S-<irSJ:Ttcfl|^LT<) 

loo 1 71 :*:M^co-7U^vy;i'Ei^^«OS8 

J: ^ 1 otf J: ^ UfliaSLr 

[0 0 181 c:<OJ;-9tcSfi!<:1--5).li:UJ;»), ^lot}' 
»lo«®««S<o*iiB*««b. «loe 

10 0 191 iTt, ^^MO^l^^ vy/PESIS^OU 
«XgJ±. o $ tc J: I) |g 1 OJg®illSm*^««rfiE JO 

[ 0 0 2 0 1 $ U, » 1 0«lS^«ISO^lc, m 1 

[0 0 2 11 ttz. mi <r>^mmw.mmii'. is i<r)«f k 

•rSJ:9 t:LT() J:v»U, **v»Ji, » 1 of MsimtJ- 
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[0 0 2 21 t/ix ^^m\z^^^x\ m2<o^m 
mmwu^. mi. m2<r>'pmmw.unRzrmi. m2 

T<>j:(/»„ ziox^i-mm-tiztizx*). mi. mz 

[0 0 2 31 ;tJb\ i^^:<tt^lO 
-f ^UASrBfiKL. ^IS2 0^-;i^7'f A'A<0«®lZlS2 

tcir-iii-*»2oeT«rf^^L/cf^u, »iotrr«r 
^ 1 §1 1 n^^^'immikifm i <^ 

m2<r>is^m^m.^^. m2<r)^mmmM^Rvm2<r> 

[0 0 2 41 C:<7>J:-5t-«^-t-*wi:(CJ:»), ^lOkf 

r<r)^^j:C:>-rm2(7)ifri>. --K-f Ko^^^i^Sf 5)5*$ 

[0 0 2 51 

7 1^ * -> r;i'E«l»«^»tjtX« SrBi?B-f * 
[0 0 2 61 «;i»^«b^c*^Jg?So»®U^'J ^ 

1 -cij-f- 1 2 ii#JS?s(WT-cis 1 o«H3ims t f5-«-r 

t). Z.<Oi)mX. SSlO'^-X^'f 1 1 t»i<o« 

ffi^m^i 2 t(±mmLxr,^i>o zzx-^tmiomMm^ 

I 2<r>m^i 3 0 //mt ISl 0'^-;^7-f 
1 10lf;^«:3 5 ftmt tTV»*o 

[0 0 2 71 'Xtc, S2^c^•tJ:^^::^ ^lo^-:^7 
1 1 co*®ic-tScgo#s?ga:i.TT-^ 1 OS® 
mw-mtw^r^o ) 1 3 **-ti:. wEt.LKt^^hmm^'^ 

i,ZtX% »1 O^ffi^^lB 1 3 tfSl O^-X^-f 

Ai li:^«»-r-l.o -oi^^.T'Ji. l|lco^-;^7'C 

I I «±. * 1 (D^mm^ \2tmi <r)^m^mM 

1 3tc«i<t/i<^^.Hifcorv>-j>o iw-e<i, m 

®Ji^l 1 3<0)RJP=£: 3 0/i mt LTV»So 

(0 0 2 81 'Av»-C% III3tc^-tJ:^i;. Ill 0«®# 
^)11 2<omWitPET(.^')j:-'f-vy7-uyiru- h) 

•C. » 1 <OSm^W8 1 2 <?)^®{1, + ^ 'J r 7 ^l' A 
4 1 f ^^tcStJ^tTV^^c 

[0 0 2 9] ^^^X\ m4l,Z7jktXol,Z^^r')Ty ■< 

A 4 ico-g6$r!K>sWlc«8^1-'&-::t-cplP5 1 ijfi^m. 
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[0 0 3 01 '^i-. 1 <o«®^me 1 3 <r>mm<om^ 

^ 1 3 1 (O^-^ 7 -f ;UA 1 1 «rl:aLT, 

1 (ommmnm 1 2 *-^iti-4«g 1 T*»5gis$it 

^ 1 5 (c^-fo ^i(r>\£r \ 5 (iSlfcffM?n^74*. 0 /o 

1 50gaPOg(i5 0;£/me*U^:»), ai$l±3 SA'm 
[0 0 3 1] me U:^-ti:T(*^ ttsEmif 3 0 

1 2 s«i3 3 tu-e-^t-rn^sjL. $S3 irt 

<7)^-;^7 ^- 1 1 hMMZ 3 t S:itiS?-«i:-&o 
[0 0 3 2] ll7U^1-J:^»-il:»Emjf.3 0 

tilL, %^«o§)e[3 2 <!:^1 OIESISEIIS 1 2 &<Offl 20 

gi57j^c,gajL/w»l<0*®«^e 1 2<0«®U^7i><b^ 
.5.»l<^JiEBifflS«*tiH-l 6 7j*fiS:ftL(ii:ii>*o cot 
§ . ^ 1 oSM^mS 1 3 li^H 1 co«®*m^ \2t\t 

1 cy^m^lSM 1 3 11^ 1 <DJ!g^«ISm## 1 6 \tlS. 

[0 0 3 3] ^1 <Oi;Mffl»m*t*l- 16**, %\ <r)Wm 

3tcftStu5jv^gKo^$i-e«;ftL/ct>, IS 

SRioen 5<ojSwesaj-r-5i»i<^«w*ssi 2 

oaffiji- <b , 15// m<D)9<^ i -CSS 1 <r>^mm^wMn^ 

» 1 <0JisM«9»i:*J-sH- 1 6 JiiS 1 «5 er 1 5 rtSP^tc 
[0 0 3 41 ^V'-e, 'S.m>i'>'^^iSi^2i)^hm\<^^- 

3 «r» 1 o«iS«s^ 1 2 <o*il(cli;#i-«.o c<o«.® 

T% ^ 1 <0«ffi«S^ 1 2 O^HIi, 4r-V U T7 >f A'A 

4 3T-^^^c«S$^^T^»^o 

[0 0 3 5] , Ell 0^tmiri.n\^> SS3 6rt 
trAttc>itJti*m«*o#«[3 T^tc, ±jeo»lo-^ 
-;^7'f 1 1 =S:gifiS-t*-^o i-'5>i:, 131 1 K1f:-f 
idH, ^1 OSH^I;® 1 3<:0^ffl*><b, #>l<^eT 

1 5 (O^Umrnn^ 1 7 A-A 1 1 1 <0 50 



#S 2002-261440 
70 

)glBffl!l«m#»i eSHtcMo-c, mi>^hti:i,i^\<r)^ 

ras^*tfl-i sd^^g-r^o co^i cotpra^m*tfi-i 

8<±, +1'';r7'<;UA4 3<oS®tct^g-r-i)o 
>; 77 ;UA 4 3 <0S®tC««L7t» KO^W^mW^i- 
SrW-f- 1 8 a tc^-To ««L;t^lo4>ra^m*tfl-l 8 

■hK m 1 <og®^^® 1 3 co«ffi t , ^ 1 (njmm^m. 

3 7 3J^<b^l<0^-;:^7-f;PAl liJ^^^LX^^i 

f^T^-^ho -e-ot^srigi 2tc^-r„ 

[0 0 3 61 ClCr-J±, ^1 <0*K«^*t^l 8 0I5A 

» 1 oSffi^me 1 3 ?s 1 o 1 5 

orta5ffliffi-csm-f^^io--?-x7-f ;uA 1 ist>'f^ 

1 OJgM1ffl«m*tf4 1 6 J±^^U|Sa$itTi5 1} , ^ 1 

oaffi^^e 1 3 , 1 co«is«me 1 2 14, » 1 

[0 0 3 7] , ^-v; r 7 -f ;i-A 4 3 ^mm-t^ 
t, -?-<7)StBl-«:ftL;^c^l<0it'K^m*i-*l-l Satfife 
»i<o«liiamSl 2 0«iSUii, ^<»1<7) 

+ R^m*t^l 8 a*Mt«LTv^!fcvvi^c^,{c;5rorv^ 

5 t«i<o«®*ms 1 2«ffiicgA#L, ^<r>-uim 

lifeLTBBP«rfMt, -C-OMP^^iblSlOftia^mW 1 

2*®^Sm?-ti--&o ■?-<0*^.^^Ell 3tc^-to HI 3 
•e:^-^45t4, igf/w^:^-V';7 7-<;UASr^t, 5 3(4 
^<r>^^r')7y ^ A'i^A 5tC?B^?tt/^raPSr^Lrv^ 

-So 

[0 0 3 81 ^tc, 0 1 4 IC^-r i; -7 tc, itoEm?! 3 0 
<Oftgi:iEffitSr, P3P5 3j5»<bSiilL/iSSlO«B^ 
me 1 2 t, S€3 3 tlc-eir-^tt^ttL, ^S3 1 
UAttt,tL, ^S:-&tfm/»*^§^«i3 2<OrtS15tC, f^l 
<r>^-7.7 ^ 1 1 3 t ?rS«?Hi-.&o 

[0 0 3 91 »l<0*W^m*ti^l 8<4, fllOJic®«!l 

«S*t*H 6 ^SfX.xm 1 <^«iip»SS 1 2 (cesg$*t 
Tv»-5(7)T% SSI 0+ra^m*l-iR-l 8l4ii:»£||i!g3 OO 
A€t::«^?ixTv»^„ dO^^cBT-, Ell Stc^-fi^ 
l::i6:5Emii3 O^rfeUL, m»*-o # SSES 2 tSS 1 <0* 

iBSSgi 2 toiiiuii:»£SS«ren*ai-4t, s»i6o 
mnMmi sosis^istc, iH*^f>^-&»i<^«isffl!^ 

[0 0 4 01 C:ot ^lOlfT 1 5«i, -€-0:^S|553- 

1 ojgMffi!i«m*t«- 1 6 Rxf^ 1 o*ra«m*i-«^ 1 

8T'5E«$itTv^*<7)-C, -€-<0gg?J4C*<rS<, TX^ 
^' hit*«<B:<^:c-CiJ»), i/w, ^ 1 O^'Higm^fl- 1 

8 J4, * 1 o tfr 1 5 <ofliiffiay'JSffi«r«fcai-'S i ■? 

?gft$*trv^-5,co-e, m\<r>^mmmmM^i 9»4, 
ro?^i<ob*T 1 5Uijv>T, ^■<oia®Ry^]i?®*^<bi% 
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n 

[0 0 4 1] m\<r>^mmmw^m\ 9kzx^m\<r>\£ 

T 1 5 *»^^tC^«§tL. » 1 OSBfll^S^fl- 1 9 O 

^ 3 mMi)^h b0f4 m(nW-^tX'^ 1 OftHfflJ»m## 1 

10 0 4 2] 01 eu^-r-fcdic, mi<r>m 

mmmis.^^ 19. mi <o(f iBi««*tift i s Rirm i <r> 
^mwsM 1 z<r>^mi}-h^am 1 (n^mwssm 2 0 

(0 0 4 3] 'jfcv^-e, ;6^7»^^^ l<7>*Sfflgei^S2 p<7) 

a® t 1 <r>^mmm!W^^ 1 9 <oBa?** 

m.'^ixtzmi<r>^mmis^mMPsi 9<oi¥.;^»^d»5//mu^ 

®ffllBEai)S2 0«rB>fS<0/'?^'->(C/<*'-^>^^i-^o 
10 0 4 41 '>CV>T% +-v';7 7-< ;UA4 5 «:flJSIL> 
Lr, lai 9tCf^-rJ;d^^l<0«®WEi^S2 1 
0. 2 l**?i^^$tt, #EiSlS2 0> 2 l**ZV>llS||l 

<o/g®ffl!i««*tiH-i 6. min^wm'm^i zscffm 
KnmmmmmMmi 9-c«iK$itfcj^B<^7mr->-r 

[0 0 4 5] ±5BL/c J: -7 tc, Jf^ 1 <r) 

«Mffl5^m*t#l 9-S:^«$-e*ifc-e»l<7)lf7 1 5 

/PAtJ^^i: set ^»m^-c% »loaiSffl 
Eigl^ 2 0 t IS 1 <0«®fflEigie 2 1 i: «r«iai--6 i: 

10 0 4 6] *ll?§co||??#^(±, *|l?goJ5l;**S6®- 

04 3, E14 41C, -?-tt-P*t<^Bfffi¥*«:*-t-c 
10 0 4 7] 1214 3 (i, '^%<r)^W^'•icr:li^^^'^MzW 

-5>o Ei4 3icii, \^r[t^m~^w.^*ttz^mum^^^^ 
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[0 0 4 8] mi:. 1114 4 l±. :$:*Jg3B,^<0Xg?rST 

^fZo 

10 (0 0 4 9] i/c, ±^Lfz^mfmi~ii^^x. mmi^ 
^tfxmi <7)i&mm0i^mun i e ^» i <ommmmmu 

«m««^i 8 imm^-^^x^x\ m i comm^i^mm i 

2<D^-m:^miiiLfzVimX't6-z>^^'ff'^ t. *:>o|i UJ: 

^Mm*'^ 1 1 2 o^Etc^Kft LTmip*^ 

(?<5r-3TLi-5o ^(Otztb. Sll<0«B*l|ei 2* 

20 [0 0 5 0] L*»L^r3J»*b, :*:|life?KB-e{±, jJ^jJ^-S.*!) 

0 i <^^ic(±, ^ 1 o«H3Sme 1 2 o«® tc+ ^ T 

-&<^T% ^1 ofiSa^HS 1 2<o^®U(±*:)o#lc J;^. 

1 2 Sr>'N-^'--:x^^LT, m 10«®1iE«|l)g 2 1 

[0 0 5 1] ijij, ia.±f-ei±#Jf o7V'^->r4'E«l 

[0 0 5 2] «.Tt?, #^Ji07l'#->y;PE«|*«<r)SS 

j£*fticov^Tgi?qi-^<, HI 2 0 ;5Mia 3 3 li. #^e<o 
[0 0 5 3] 11 1 nmm 1 1 t;^-txe«rig-r. n i 8 

IC^I-^ti^, 1-^t>*,^i<0S®1iEiSl^2 0*^?KfiK$ 
tt;ti^(0»l 0^-X7>f ^Pi* 1 HCj3v»r, -€-<os 

®ic5K>£?*tfcis 1 o«®ffi!3im*ffl-i 9 o*®u=jf ; 

A'Ai-Ji^fiKLfwfi:. »2<0'^-X7-r ^WAcoSBi^^P 

2<0'<-X7-f ^I'At -So -5-<0Rig«r|32 OtC 

^-t"o 0 2 0-C^^-?-6 1 \t.%2<r)^-7.V ^ JUA^Tf^L 

xn*). tf-f-6 3 ii^m^mrxm 2 <o«®^^e t 
#1"*, )i7pLx^^i>o z<r>imx-{i.. m2<r>^-7. 

7 A 6 1 ^1 0^®flliim*t» 1 9 2 <n 

*ffi^m^6 3 K^tiXtzim\^ts:^X^^i,o 
[0 0 5 4] >*:v»T% m 2 OgS^mS 6 3 SffiOlS®: 
50 O^JgefiU. U-¥*«&ll!ittL-C^S2 0^®^m 
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«®«S^6 3S?>*»2co'^-;^7'f ;UA6 1 

"2<OkrT«r^-§-6 5t-^-to %2<r)\£T& 

- [0 0 5 51 ^k^~. 02 2i:^1-J:-9t~. itsESiSS 0 

mum 3 0 «rie»-r-& t k»*o § « 3 2 

*T.. in 2 2 (C^-r i: d tcJil 2 <0 If T 6 5 34»?>StB L/ctg 

6 3 ami ^mmmum 1 2 i^u^^ 1 <r>mmmm 

[0 0 5 61 »2 0JlE®11«i;*ti|s|-6 6*», »2<0«ffi 20 

/S*^o#?K3 2;*»<b^lco^-;^7^;UA 1 1 i^iOtH 

®«Sei 2<0^ffill, SJf;tt;W#$n/>:+^"JT7'f 

10 0 5 71 ^kiZ, a 2 5(:^1- idtC, ^g3 6rtU 50 
Aft*b*t;tteS»«t)o§«[3 ijeu/c^lO^ 
-X^-f^UAl 1 *ffi«tS«^c -tSt, H2 6U^-r 
ll2 0^®11Sm*tfl^6 6<0»®*>«b. m2<r> 
ere 5<Of*9gC1HB:;6^ibSai-^-5>^2(0^-X7-f A-A 
6 lSOf»2<0^ffi3ime6 3 0«ffilcSoT, mH-h 
^*SS2<0«fra«^#^6 8:«**ftf -5.0 »20tfW^ 
Slt*^- 6 8 tS^ m2 <0^®ffl«m#«- 6 6 t ^ 2 0«® 

#ffi3 7 3i>t>»l <0'^-;^7'f ;UA 1 1 iWL^mLX^ 

(¥<%^A^ 1 5/um(c«L;ti:i(csKfi*i^^7$*rv» 
-5.0 

(0 0 5 81 ^ M r 7 ;u A 4 6 1 

Siim^l 2:<>^t>flJfi|L, Srf^^ + + 'JT7-< ;i'A^^ 

■^')ry ■<)i^^*<D-Ui^mLxmniM^L. -?-<or 

.^^1212 HZTF-To M'P. ^^•^4 7liff^cicft!ift$ttfc 

^^UT7-< ;WAt5^L, W-tS 4I±HPS:^L-CV> 

-So 50 
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10 0 5 91 ^iz, 02 su^i-idt::. itm.m.M3 0 

ff)nmtiEUtt:. HPS 4 5i»t,®aiL7t»lco«®^ 

1 2 m.U3 3 tiiz^fL^'ii^m.L. $^3 1 1*3 
{zxti(:>iirc's.mt^-o.^i&3 2 0f^mz^ ±mLfzJLm. 
imt:mi<r>^-:^y ^ A'^ 1 1 tmU3 3 t S-jSrftS 

[ 0 0 6 0 1 ^v»T\ (1 2 9 izfjit i d tCitiS^ig 3 0 

i^wiL. m»*:)o§iK3 2 t^ioits^m® 1 2 1 

omtciSsESJES-enftn-t^t. B»*!)o#»i3 2 7i*S^ 

##18, ^1 <Dmmmmw.um 1 e s.^-'® 1 o«®^ 

mSl 2 •&:^LT*«tc^«£$*t;t:?S2co4'ffl#||## 

6 80«B^i!aU, l8*»f>fi!t*je2 0«ffiffl|««*t*l-6 

9 A^^M-t ^0^2 <7)immmm.Mm a 9 am 2 o tr r 
(0 0 6 11 -j-oife*, m2<D$mmmis.um6 9. 

2 0tfraa5[^*t#6 8S0-'?S2OS®^i:® 6 3<0HS 

«it*> ^ ^ IS 2 oftsfflBeiS^e 7 0 ^^Mm $ tt-s „ 

v^T% 13 3 OU^-ti^ tc, ;&»*».S«S2(0«®1l!EjSS 

7 OcoSS^tJaWSL, SS2C0S®ffi9*«*i-iH-6 9<0 

(±, IS 2 o^ffi^me 6 3 ±<r>mmzss.m. ? n/c^ 2 <o 
6 9 ffymma* 5 ^ m ic «r o <b , i^aw 

[0 0 6 2] -^cof^, H 3 1 t;^-r J: 9 t-, ^2 <0^® 
7 0 ^^ao/N'^-^lc/N-^'-^V^^-r'i.o 
v>-C, +^';T7'f A'A4 SSrflJfllL, ^ 1 0«ffiz||B 
SI 2 =SrifMO^N'^->U/N-5'-^>^^Lr, m<7)« 
®fflJEiglS2 1 ^rfM-f-So -?-Ot>:!g,$:gI3 2 {C^f o 
JS]l±<7)Xg^igT, II 1 0«®1BEiSl® 2 K UK 1^ 
2 cO^EffiffllEigUB 2 0,70 $ tt, ^Ei^Q 2 

1 , 2 0. 7 0 OK**, ^ii^ii^ mi. m2o\£r\ 

5 , 6 5 tc?6JK $ tLfc^ 1 , ^ 2 nimmmmMm i 

6, »K S^2<0*BIi[«*t»l 8, 6 8StK»l> 

2 osffiffl^m*i-ifi- 19,69 xmm. ^fttzzmoyv 

^ -> y;i-Ei^*« 2 * o 

[0 0 6 31 wOi^lC, -S<07P*->r;i'ESll&K 
*»SLfci*'g-t?(), IS2 0lfT 1 5, 6 sort 

[0 0 6 41 IJl±(i, i:)i07l'+->7';i'EiSl^OK 

t C ^ v> c: t a v» T * -e t v»„ 

(0 0 6 51 iris, ±JEL^c|lifeJK®T-|±, ^1,^2 

<r>jmmm^%mm. mi. m2 og®ffl#^*t#=jr t 
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(0 0 6 61 iT'w. ±aLy'cllttf^B-Cli. 7U^vr 

«««rl4^LT<>i:v^o -f-O-tFJOSgjtia^H 3 3 
(a), (b)U^i-o 

[0 0 6 7] t-f. mi 9lc^L7t*<gO»l tO'^-X 
7^ 1 1 (OtmRVB 1 2 1 

03 3 (a)JC^i-J:-7U:i^'M 5 KflJ|E#:«rife*L. ^f^^ 
«^fc?-*r»2<0'^-:^7'f ;l'A8 1 S:fMU> »2<0 

«ms 8 3 ifmi-fcm-. m 2 <oaEffi#^« s 3 or 

[0 0 6 81 -g-om, ^2<0t*r 8 5<o;gS|5T-®ai-r'i) 

mi<r)tmmmmi2 i«®iz, i:««>o^s-c^2</> 

)gffiffl^«*t**8 6 t^S^-ti:. iEmJIS*o^ffiT-|g2 
OtfWii^^WS 8 4-»2«7)eT8 5 (01*16155. l>'^ 20 
«B^me8 3«ffitCfig;S$-<i:, ^20>t'ra#S*t^6 
8 o i 2 <0«ffifBiS«;#iS 8 9 4:J« 

fi$-<i:, ^2 0«ffilffl^m*tfl-8 9ffl2<oer 6 5 ^ 

*®fi9E«iie 8 0 Lf^mtc. ^ 2 (0«M1l}EiS® 

[0 0 6 9] W.±OXg?rigT. 03 3 (b){C^1-J: 9 

» 1 (Timmm^^m 2Qtmi <n^mm^mm 2 1 

1 8 -SLirm 1 o^is««ig*f*|. 1 9 T?««g$tt, 1 ff) 
^mmumm 2 1 1 ^ 2 o«m«jbeis^ 8 0 1 ^2 

0/giiiia#m#*t6 6, ^2 04'H«m#t»6 8, tS2 

[0 0 7 01 icoi^tc, 7v^i^ffi'Wi^mm.<r)mM 

:/;i'Eiia3l«=Sr?^^-t-5*ffilCOW>TI±. 03 3(a), 

I^H O 7 P * -> T-^PEiSli^OS® fi) , 0 3 3 T-Si?q 
L ^cis t R^tc Lxmws <r>yv^'y r^UEiSl^ 
«)iS-«*rT, #e07U^v7';WEiei«««:Sajt+4J: 

[0 0 7 11 ^"bl-, ±iiL;t|life?B)iT-l±, »K ^ 
2<r)(fraSi:*tifi-l 8, 6 8 Srt <>(CilS<ii6o|;ftf 50 
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[0 0 7 2] ifc, ±5EL/c||JS?g]S-e(±, 

J: •? . mi, « 2 19,69 -^nrnw: 

[0 0 7 31 if~^ ±i$L/j||Jfe5K,^-C(±, »1<DR® 
9, »l<7)4'W4m*j-iH-l 8^10>'»1<7)R 
ffi^me 1 3(0=®*»<b^c^miOSS1g||Ei^e2 0«: 

» < -t^ie-e, IS 1 <os®gnge 1 3 ±u» 1 <r>mm 

ej*t^.()OT-J4^<, 09x(f, ^l<0*®^m«13 3 
±tcEfi 1 <oa®ffl!l«m*i-JH- 1 9 «:^^tciife* 

L, » 1 otj-ra^mtt^ 1 8 i ^ 

[0 0 7 41 ^0*ft-a-tCI4, S5 1 O^iSffllEi^e 2 0 O 

iiJili, m 1 n^mmmM 1 3 sjK^ 1 fai«m*t«- 
1 8 oi^ffo.^^ t ^ o-c, m\ <r>^mmsMm 200 

)RI¥l±, 1 ORffi1il^^*t# 1 9;{.*^#Lrv»*«^ 
*CJtL-C»<5:t), 5Sji$*T.^w7W^->7';PE^ig«0 

h^tt'^x-^h. "bn, m 1 o*ia^m##i 8 ^ t 

^^icfi^* L, ^ 1 coSffi^S^ 1 3 <7)«B**^^ICS 

Ei^S 2 0 Offillfli, SI 1 coSiBSSl^S 1 3 OJf $0;?^ 
tc^^oT-, $?^?nf^7W+->7';uEll^o)5$i± 

[0 0 7 51 

[|§WO«l*l EiBllH|0«$S7pA**±i:5rv»7U+->r 
^PE^^S^rlSitT^^o 
[0iiiOUS*^:K?gi 

[011 ^^Wi<r>-^W!mx^%^^<nvv^=y^n. 
EiS[««o»jt*ft*lftWi--5.» 1 o»fiii0 

[0 21 :*:|&?gco-*Jg?^Stc#-J,m®07l'*vy;l' 
Um3m.<r>mmi'^ *SiM1- -i. ^ 2 OBf®0 

[031 ^W^<r>-im%%K%hWm<r>7V^'yfi^ 
EiSl^OSiig:^ft«rgiM1-4 ^ 3 OBfffi0 

[0 41 *ISgg(0-||te«.®ic#-2.m^O7U+v>^;w 
E«l^<oS!iit:^ft«rSiM1--&»4 oBr®0 

[051 *l§??<0-^m®tc#-5*SO7P*v:/;i' 
E«^^OS8it:^a SriaWI- -5. ^ 5 coBf®0 

[0 61 :i^w^<r)-%wmy-%^^m<r)vvi^'y^A' 
Ei^^<o|8ji:^^tijiW1--i.» 6 oBfiS0 

[071 *l§Wo-||»?^®tc#*^o7i-#vr;i/ 
EjS^ojait:^ji^i!iEH-r m 7 co»f®0 

[081 ■^w^<n>~^wfmy~.'^^i>^m<r>vv^'y-Tf^ 
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[HI 0] %W^(n-%mmy-%i>^<r>vv^=y^ 

imi 41 ^^m<r>-%m^m\mi^m<r>yv^i^^ 
imi 61 ^^m<o-m.mMW^kmi^m<r)y v^i^f 

[0171 *|gWO-«ife?K^U'^^*e<0 7U + ->y 

imi 9] :^^m<7)-mmifmi^%^mm<oyu^ ->•:/• 

m20] :^§tm<r>-nmfmAz^^-m(r>y u^'>y 
[02 11 ^^m<r>-%m^mk~mi>~m<r>y\y^'y-y 
102 21 :^^m<r>-m.mfmA^%i>-m<oyv^i^r 
(02 31 ^%m<n-mmMmA~%i-m<r>y\^^i^f 

(02 41 *:||?qO-«J6^,^,tC'»'5.-«<07l'4r->:/ 

;i'Kigl^o«Sjg:^j£^@^^-r IP^ 5 <oBfM0 

(02 61 :*:f&?go-|IJgfl?SU#^>-S^7U4r->r 

[02 71 :$i^m<r>-mm^miz%z>-^<r>y u^->y 
(02 81 *5i?3<o-fiig?B^ic«^=JB<o7u*->-r 

;HEi^ll«<0S2^:^fe^giW1-'?.^ 9 <DBfI50 
(02 91 2f:flWo-||]S6Ji^,®(c«*-e(0-7P*v:/ 
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[03 01 ^^m<^-nmmmiz^i>-mcoy u^'yzf 
(03 11 ^^m<7)-nmwMitmi>=.^<oyi'^'yzr 

[03 21 *l&WO-*Jfe?B@.tZ#*-«07U4r->y 

[03 31 ia) :^^m<r>m<ommmmizmi,-^<ny 

Ei^««S:|ftMt-^0 

[03 41 Se^o^u^yy^uffiigllligoSiitiSSrSi 
egi-*^ioBfH0 

(03 51 8£JS<07l-^vy;PEigll6«oj«jtie«:itt 
igi-*tS2O»fM0 

[03 61 tte*07l-^->yA'Ei!Sl««0S!ijtiaS:K 
W-f*»3OBfffi0 

[03 71 SeJgO^U+vyjPffiigR^^OSSitl^SrK 
W1-^»4O|gf®0 
20 (03 81 e!*07U4r->-r;PE«l»«<7)«!^xe«:Si 
5O»f®0 

(03 91 tse^o^u^vr^uEiigsm^rSiw-r^iefjs 

0 

(04 01 !J£*op.ga*S:SiMi--&fg 100 
[04 n 8&*opnm*t^ig-r^ig2<o0 
(04 21 'i^^<r>f^M.<^.i:mm-ti>m3<r>m 

1,2 7P+->r^Efil36« 11 Slio^- 

x^-f^UA 12 ^l<oi6M^W.^ 13 ^1 

<o$m^wM 15 mi<r>ifT 16 mi<r>j& 

mmmis.mn 1 s » 1 1 9 

m 1 <7)mammm*t^ 2 0 » 1 o^immmum 

6 1 »2 0^-X7-<;UA 6 2 m2<Oim^ 

mm 6 3 m2<DmmmM.m 6 5 ^2oer 

6 6 ^2ommm0^w»m 6 8 m2<o'pn 

40 mmu^ 6 9 m 2 o«Hffliss*j-«- 7 0 

m2ff>mmmwLum 
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